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ÁAOD products starting 07/25/2018 for GOES-16 and 01/01/2019 for GOES-17 are 
recommended to be used in studies. The high quality retrievals can be used for 
quantitative analysis; lower quality retrievals may be used for qualitative applications. 

ÁEvaluated with AERONET, overall bias is ~ 0.01/0.02 and standard deviation ~ 0.07/0.04 
over land/water for GOES-16/-17 high quality AODs. 

ÁAccounting for angular effects in surface reflection can improves GOES-16 AOD diurnal 
variation.

ÁOverall statistics and diurnal variation can be improved with the updated land spectral 
surface relationship for GOES-17 AOD (in working).

The aerosol optical depth (AOD) product from the Advanced Baseline Imager have been 
made available to the public starting 07/25/2018 for GOES-16 and 01/01/2019 for GOES-
17. The evaluation with near real-time AERONET measurements indicates good 
agreement in terms of mean bias and standard deviation. 

The high temporal resolution of geostationary satellite observations provides an 
opportunity to characterize the aerosol diurnal cycle. The spectral land surface 
relationship plays an important role in the accuracy of retrieved AOD, and thus the 
accuracy of diurnal cycle. We show how better accounting for angular effects in the 
surface reflection improves retrieval of AOD at different times of the day, which is crucial 
for monitoring evolution of pollution (smoke and dust) events. 

1. Introduction

ABI AOD Product
Nominal Spatial 
Resolution 2 km

Domains
CONUS: 5 mins
Full Disk: 15 mins (M3); 10 mins (M6)

AOD at 550-nm Range [-0.05, 5]

Quality flag
0=high; 1=medium; 2=low; 3=not 
produced

Meta data

Mean, max, min and standard deviation 
of 550-nm AOD (and in 10-degree 
latitude zones) over land/water

Access
NOAA CLASS 
(https://www.class.noaa.gov)

Improved Diurnal Cycle and Angular Dependence over Land

2. Algorithm and Product Overview

Diurnal Variation at Individual Sites During Aerosol Events 

Detailed Quality Flag Example
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Over Land

Over Water

Date

Local Time (hhmm)

ÁHigh QC GOES-16/ABI vs. Version 3 Level 1.5 near real-
time AERONET AOD for 07/25/2018 ς12/31/2019;  

Áҕ30 min time window, and a circle of 27.5 km in radius 
for spatial domain, require ~20% /10% over land/water 
ABI data points for a valid match-up; 

ÁMajority AODs are around 1:1 line.

ÁSTD over land is about twice as large as that over water.

ÁA small mean positive bias over land and over water.

ÁUpdated land surface 
relationship improves 
GOES-16 AOD diurnal 
cycle and angular 
dependence;

ÁRelatively large error in 
bins with small number 
of matchups.

ÁFor the diurnal cycle, 
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AERONET AOD

A
B

I 
A

O
D

D
a

ily
 A

O
D

A
B

I 
E

rr
o

r
A

B
I 
E

rr
o

r N
u

m
b

e
r

D
a

ily
 A

O
D

Disclaimer: The views, opinions, and findings contained in this work are those of the authors and should not be interpreted as an official NOAA or US Government position, policy, or decision. 

Scattering Angle (ϲ)Relative Azimuth Angle (ϲ)

5. Summary

High quality retrievals are 
recommended for 
quantitative applications; 
however, lower quality 
retrievals can be 
considered for qualitative 
use due to their greater 
spatial coverage.
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Can this be improved?
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4. Updated Spectral Land Surface Relationship

East US

West US

ÁDiurnal cycles examined at individual sites with the largest number of ABI-
AERONET matchups for several months have similar performance as shown above; 

ÁWith the update, diurnal variation of G16 AOD is generally improved, and better 
tracks the change in AERONET AOD during high AOD events;

ÁDespite the good agreement in overall diurnal cycle, improving the AOD diurnal 
cycle at individual sites with a general surface relationship remains challenging. 
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South America
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3. Validation with AERONET 

08/21/2019 
17:00UTC

High QualityLow+Medium+HighQuality

ÁBased on MODIS Dark-target and 
NOAA VIIRS heritages;

ÁPixel level AOD is the best fit 
from multispectral, single-look, 
unpolarized reflectances;

ÁSeparate scheme over land and 
water;

ÁSelects AOD and aerosol model 
simultaneously;

ÁNo retrieval over bright surface.

Over water: 
surface reflectance analytically calculated
retrieval over ocean and inland  water
4 fine-mode and 5 coarse-mode candidate aerosol models

Over land: 
surface reflectance estimated from preset spectral relationships
retrieval only over dark land surface
4 candidate aerosol models: dust, smoke, urban and generic

Current Spectral Land Surface Relationship

Full Disk AOD Image Example

High Quality ABI AOD Validation


